Pituitary-adrenocortical function in abdominal obesity of males: evidence for decreased 21-hydroxylase activity.
Certain differences in regional fat distribution might be explicable by subtle hyperactivity of the hypothalamic-pituitary-adrenal (HPA) axis. We examined prospectively PA function relative to abdominal obesity defined by waist-to-hip circumference ratio (WHR) in 71 normotensive men aged 30-55 years. Basal PA activity was assessed by measurements of serum cortisol and plasma corticotropin (ACTH) concentrations during the oral glucose tolerance test (OGTT). Functional activity was examined by dexamethasone suppression and ACTH stimulation tests; responses of 17-hydroxyprogesterone (17-OHP), 11-deoxycortisol (S), cortisol, dehydroepiandrosterone (DHEA), and androstenedione were determined. When the subjects were divided into tertiles for the WHR, the ratio of mean ACTH to mean cortisol during the OGTT was increased (p < 0.05), and the ratio of urinary cortisol to body-mass index was decreased (p < 0.01), whilst the net increments of cortisol (p < 0.05) and 17-OHP (p < 0.05) from 0 to 60 min, as well as the ratio of 17-OHP to S increments (p < 0.05) after ACTH were elevated in the highest vs lowest WHR tertile. The ratio of mean ACTH to mean cortisol (r = 0.495; p < 0.001) during the OGTT, the ratio of net 17-OHP to S increments (r = 0.404; p < 0.001), and the net DHEA (r = 0.276; p = 0.020) and 17-OHP (r = 0.336; p = 0.005) responses to ACTH at 60 min correlated with WHR. In multivariate analyses the ratio of mean ACTH to cortisol, cortisol response to ACTH, and the ratio of net 17-OHP to S increments were all significant predictors of WHR independent of smoking, physical activity, and BMI explaining 49.0% of the variance in WHR. Thus, abdominal obesity may be associated with decreased activity of adrenal 21-hydroxylase. Either obesity-related functional alteration of 21-hydroxylase activity or the high carrier prevalence of genetic defects of this enzyme may explain these findings.